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 7KH HQWLW\ ( LV FRQQHFWHG E\ 5 DQG ZH VD\ ( KDV WKH SURSHUW\ RI EHLQJFRQQHFWHG5HODWLRQVKLSVDQGHQWLWLHVDUHDOUHDG\NQRZQDVRSHUDWLRQVDQGHOHPHQWVLQ$OJHEUDDVDUURZVDQGREMHFWVDVHGJHVDQGYHUWLFHV7KHPDLQGLIIHUHQFHLVWKDWDOORIWKHPDUHJLYHQDVSULPLWLYHZKLOH5 DQG( GHULYH IURP WKH D[LRPDWLF FRQFHSW   ,Q RWKHU ZRUGV WKH SURSHUWLHV RI WKHDOJHEUDLFHOHPHQWVDUHRSHQO\JLYHQLQDQGZKLOHWKH\DUHLPSOLFLWLQRWKHUWKHRULHV'HILQLWLRQ 7KHUHODWLRQVKLS5 OLQNVWKHHQWLW\( DQGWKH\JLYHWKHDOJHEUDLFVWUXFWXUH
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1RWH WKLVVHWKDV WKHDVVRFLDWLYHGLVVRFLDWLYHSURSHUW\QDPHO\ WKHVWUXFWXUH LV WKH XQLFXP67KHQLW LVGHILQHGLQWHUPVRI WKHGHWDLOV( DQG5 ,I WKLVDQDO\VLV LV LQVXIILFLHQWZHUHYHDO WKHHQWLWLHV((«(PDQGWKHUHODWLRQV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WKHVHDUHH[SORGHGDWDJUHDWHUOHYHODQGVRIRUWK
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'HILQLWLRQ 7KHVWUXFWXUHRI  OHYHOVFRQVLVWVRI WKHILQLWHQXPEHU Q RI  OHYHOVZKLFKDUHLQGH[HGDQGRUGHUHGVHWV7KHHOHPHQW;M RIWKHOHYHO MKDVWKLVSURSHUW\;M ^<M=M:M « ` M!Q 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ZHFDQGHGXFHWKLVYHU\FRPPRQVWUXFWXUH
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7KH VWUXFWXUDOPRGHO LGHQWLILHV DFFXUDWHO\ HDFKSK\VLFDO LWHP LQ SDUWLFXODUZHKLJKOLJKW WKHHQVXLQJDGYDQWDJHV5HPDUN 7KHSDUWVDQGWKHZKROHDUHORJLFDOO\VHSDUDWHQDPHO\WKHUHVXOW(RXW LVGLVWLQFWIURPWKHHYHQW6 DQG WKH\JLYHDSUHFLVHDQVZHU WRREMHFWLRQ7KH VWUXFWXUHFDQPRGHO DQHYHQWZKLFKGRHVQRWSURGXFHDQ\RXWSXWLQWKHUHDOLW\DQGUHVROYHTXHVWLRQ5HPDUN 7KHRXWFRPHPD\EHDUDWLRQDORUDQLUUDWLRQDOQXPEHUDUHDORUDQLPDJLQDU\YDOXH QRWDEO\(RXW FDQ EH FDOFXODWHG E\ DZDYH IXQFWLRQ RU E\ D VHULHV HWF DQG WKLV RIIHUV DIRUPDOVROXWLRQWRSRLQW,IWKHUHVXOW(RXW LVDQHQVHPEOHRIYDULDEOHV
(RXW  ^[ [ [` 7KDQWKHVWUXFWXUHLQFOXGHVWKH.ROPRJRURYPRGHO5HPDUN $VLPSOH VHQWHQFH LQFOXGHV QRXQV WKDW DUH HQWLWLHV DQG D YHUE UHSUHVHQWLQJ DG\QDPLFDOHYROXWLRQ(J7KHHQWLWLHVDQGUHODWLRQVKLSGHWDLOWKHIROORZLQJSURSRVLWLRQ
³7KHFRLQ_FRPHVGRZQ_KHDGV´(LQ 5 (RXW ,QVKRUWWKHDOJHEUDLFVWUXFWXUHDFFRPSOLVKHVWKHOLQJXLVWLFPRGHO+RZHYHUDVHQWHQFHFDQEHHTXLYRFDOZKHUHDVWKHVWUXFWXUH6 LVDULJRURXVIRUPDOLVPDQGDQVZHUVUHPDUN5HPDUN 7KHPXOWLSOHOHYHOGHFRPSRVLWLRQLVDPSO\LQWURGXFHGLQWKHRUHWLFDODQGDSSOLHGZRUNV7KHSURJUHVVLYHH[SDQVLRQRIWKHHYHQWLVDOUHDG\NQRZQLQWKH3UREDELOLW\&DOFXOXVZKHUH ZH XVH WUHHV FRQQHFWLQJ WKH SDUWV DQG WKH VXESDUWV RI D UDQGRP HYHQW  ,QVWHDG WKHVWUXFWXUH RI OHYHOV GRHV QRW UHTXLUH LQGLYLGXDO FRQQHFWLRQV EHWZHHQ WKH HOHPHQWV 7KH\ DUHLQHVVHQWLDOWRWKH3UREDELOLW\&DOFXOXV5HPDUN 3UREDELOLW\LVWKHDQVZHUWRTXHVWLRQVVXFKDV:KRZLOOZLQWKHQH[WIRRWEDOOJDPH":KRZLOOEHYRWHGLQWKHUHJLRQDOHOHFWLRQV"6KDOO,SDVVWKHH[DPLQDWLRQV":KHUHLVWKHSKRWRQQRZ"7KHVH TXHVWLRQV SURYH WKDW SUREDELOLW\ LV FRQFHUQHG ZLWK WKH SDUWLFXODUV RI DQ HYHQW WKDW LVDOUHDG\NQRZQLQWKHZKROH:HVHHWKHRYHUDOOUDQGRPSKHQRPHQRQEXWKRZHYHUZHLJQRUHWKHGHWDLOV WKDWZLOOSURGXFH WKH UHVXOW:KHQZHDVN ³ZKRZLOOZLQ WKH QH[WJDPH"´ZH DUHIDPLOLDUZLWKWKHPDWFKZHDOUHDG\NQRZWKHWHDPVWKDWZLOOSOD\ZKHUHWKHPDWFKZLOOEHKHOGHWF:HFRPSUHKHQGWKHRYHUDOOHYHQWKRZHYHUZHGRQRWKDYHWKHGHWDLOVWKDWZLOOGHWHUPLQHWKHUHVXOW2XUXQGHUVWDQGLQJLVLQFRPSOHWHDQGZHWUDQVODWHWKLVQRWLRQLQWRWKHIRUPDOLVPMXVWLQWURGXFHG/HWWKHHYHQW6 KDYHWKHOHYHOWKHOHYHOXSWRWKHOHYHOQWZRFDVHVDULVHQRZ 7KHHYHQWUXQQLQJLQWKHSK\VLFDOUHDOLW\LVHQWLUHO\GHVFULEHGE\WKHUHODWLRQVDQGWKHHQWLWLHV LQ 7KHHOHPHQWVDW OHYHO QDUHQRW H[LVWHQWERWK LQ WKHPRGHO DQG LQ QDWXUH7KLVVWUXFWXUHLVFHUWDLQEHFDXVHLWZKROO\GHILQHVWKHIDFWV /HWWKHHYHQWUXQQLQJLQWKHSK\VLFDOUHDOLW\EHQRWHQWLUHO\GHVFULEHGE\WKHUHODWLRQVDQGWKHHQWLWLHVRIWKHOHYHOQ7KHPLFURHOHPHQWVRIWKHOHYHOQH[LVWDQGLQIOXHQFHWKHILQDOUHVXOWVLQDGHFLVLYHZD\KRZHYHUFDQQRWH[KLELWWKHP:HFDOOXQFHUWDLQ VXFKLQFRPSOHWHVWUXFWXUH(J7KHVWUXFWXUHRIWKURZLQJDGLFHOLVWVWKHGLFH(PWKHODXQFKLQJIDOOLQJG\QDPLFV5P7KH UHVXOWV( ( («( DQG WKH UHODWLRQVZKLFK DUH DOWHUQDWLYH DQG SURGXFH WKHP LQJHQHUDODSSHDUDWWKHQH[WOHYHO
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7KHVXEUHODWLRQVKLSVRIOHYHOZKLFKLQWHUYHQHLQWKHSK\VLFDOUHDOLW\DQGFDXVHDQ\VSHFLILFRXWFRPH DUH HVVHQWLDO 7KH\ ZRXOG HQDEOH WKH FDOFXODWLRQ RI DQ\ WULDO DQG VKRXOG EH OLVWHGXQIRUWXQDWHO\ZHDUHXQDZDUHRIWKHPDQGLVDQXQFHUWDLQVWUXFWXUH
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7KH VWUXFWXUH  SURYHV KRZ DQ\ HYHQW LV HTXLSSHG ZLWK SUHFLVH PDFURPHFKDQLVPV DQGPLFURPHFKDQLVPV7KHUHODWLRQVKLS5M DWOHYHOM UXQVWKURXJKWKHVXEUHODWLRQVKLSVRIOHYHOMDQGDQ\HYHQWOLNHDQLQGXVWULDODSSDUDWXVDPHFKDQLFDOFORFNRUDQHOHFWURQLFGHYLFHLQFOXGLQJYDULRXVZRUNLQJSDUWV$FHUWDLQHYHQWLVHQWLUHO\H[SODLQHGWKURXJKWKHOHYHOVVLQFHWKHVWUXFWXUHFOHDUO\VKRZVKRZ WKHHYHQW UXQV WKURXJKQ OHYHOVZKLFKDUHH[KDXVWLYHE\GHILQLWLRQ2QWKHFRQWUDU\WKHXQFHUWDLQVWUXFWXUHLVLQFRPSOHWHDQGZHFDQQRWGHVFULEHKRZWKHHYHQWUXQVLQWKHSK\VLFDOUHDOLW\$VWKHLPSRVVLELOLW\RIDQDQDO\WLFDOIXQFWLRQFDSDEOHRIGHVFULELQJKRZ WKH SK\VLFDO HYHQW IXQFWLRQV VLQFHZHPLVV WKH Q HOHPHQWV ZH VHDUFK ZKHQ WKHXQFHUWDLQHYHQWEHKDYHVQDPHO\KRZPDQ\WLPHVLWRFFXUVLQWKHZRUOG7KH VWUXFWXUH RI OHYHOV  KLJKOLJKWV KRZ5 LV WKH SLYRWDO HOHPHQWZKLOH(LQ(RXW PD\EHDEVHQW7KH HYHQW6 RFFXUV LI DQGRQO\ LI WKH UHODWLRQVKLS5 ZRUNV:HPHDVXUH LWV DELOLW\ WRFRQQHFWWKDWGLUHFWO\UHIOHFWVWKHRFFXUUHQFHRI6'HILQLWLRQ:KHQ5 DOZD\VOLQNVWKHLQSXWWRWKHRXWSXWLQWKHSK\VLFDOUHDOLW\WKHHYHQW6LVFHUWDLQDQGWKHPHDVXUH35 HTXDOVRQH
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:KHQ5 GRHVQRWZRUN LQ WKH SK\VLFDO UHDOLW\6 LV LPSRVVLEOH LQ WKH IDFWV DQG WKHPHDVXUH35LV]HUR
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,I 5 RFFDVLRQDOO\ OLQNV (LQ WR (RXW WKH FRQQHFWLRQ LV QHLWKHU VXUH QRU LPSRVVLEOH DQG 35DVVXPHVDGHFLPDOYDOXH
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:H FDOO SUREDELOLW\ WKH PHDVXUH 35 RI WKH RSHUDWLRQ 5 ZKLFK H[WHQVLYHO\ LQGLFDWHV WKHRFFXUUHQFHRI6,WTXDQWLILHV WKHSRVVLELOLW\RUWKHLPSRVVLELOLW\RIWKHUDQGRPHYHQWDQGPHHWVZLWKFRPPRQVHQVH(J:HWKURZDGLFHWKHUHODWLRQVKLS5VRPHWLPHVFRQQHFWVWKHLQSXWWRWKHRXWSXW(7KLVRSHUDWLRQRFFDVLRQDOO\ZRUNV WKHHYHQW LVXQFHUWDLQDQG35 LVGHFLPDO(J7KHJUDYLWDWLRQ IRUFH5J DWWUDFWV FRQVWDQWO\ WKH(DUWK(( WR WKH6XQ(6 7KLV UHODWLRQVKLSRSHUDWHVDOZD\VWKHHYHQWLVFHUWDLQDQGWKHSUREDELOLW\356LVXQLW5HPDUN :HFDQGHQRWHWKHRSHUDWLRQE\PHDQVRILWVRXWFRPHLQVRPHVSHFLDOHYHQWV,IZHDVVXPHWKLVXQLYRFDOUHODWLRQEHWZHHQ(RXW DQG5
(RXW  5 7KDQZHFDOFXODWHWKHSUREDELOLW\RIWKHRXWFRPH
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(J7KHUHVXOWKHDGV(K DSSHDUVZKHQHYHU5K ZRUNVWKHRXWSXWHQWDLOVWKHRSHUDWLRQ
(K  5K $QGZHFDOFXODWHWKHSUREDELOLW\XVLQJWKHRXWFRPHDVDYDULDEOH
3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5K   
,Q FRQFOXVLRQ LI   DQG  DUH WUXH 'HILQLWLRQ  FRQVLVWV ZLWK  .ROPRJRURY¶VWKHRU\ DQG HYLGHQFHV KRZ WKLV WKHRU\ FDQQRW FDOFXODWH DOO WKH SRVVLEOH FDVHV RI WKH SK\VLFDOUHDOLW\5HPDUN  7KH DFFXUDWH PRGHOLQJ RI D SK\VLFDO HYHQW E\ PHDQV RI D VWUXFWXUH DYRLGVDPELJXLWLHV DQG PLVXQGHUVWDQGLQJV LQ WKH SUREDELOLW\ FDOFXOXV )RU HDVH %HUWUDQG¶V SDUDGR[OLVWVWZRGLIIHUHQWG\QDPLFVLQ7KHFKRUG([DQWHFHGHQWWRWKHIDOODQGWKHFKRUGGURSSHGLQ WKH FLUFOH (\ DUH LGHQWLFDO LQ  DQG  7KH WZR SK\VLFDO G\QDPLFV HQWDLO WZRUHODWLRQVKLSVDQGWKHQWZRGLIIHUHQWVWUXFWXUHV
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7KHIDOOV 5DUHSDUDOOHOWRWKHGLDPHWHU5WLHDQH[WUHPHRIWKHFKRUGLQ$WKXV
35 z 35 5HPDUN &HUWDLQVWUXFWXUHVLQFOXGHRQO\FHUWDLQHOHPHQWV LPSRVVLEOHHOHPHQWVKDYHQRVHQVHDQGDUHRPLWWHG7KHXQLWDU\YDOXHRISUREDELOLW\PHUHO\FRQILUPVZKDWLVDOUHDG\UHODWHGLQWKHOHYHOV&RQYHUVHO\WKHXQFHUWDLQVWUXFWXUHODFNVWKHORZHVWHOHPHQWVWKDWDUHHVVHQWLDODQGWKH SUREDELOLW\ SURYLGH LQIRUPDWLRQ DERXW WKHP 7KH GHFLPDO YDOXHV RI 35 FODULI\ WKHLQWHUYHQWLRQ RI WKH HOHPHQWV DW OHYHO M   DOWKRXJK WKH\ DUH DEVHQW LQ WKH VWUXFWXUH )RUH[DPSOHZHLJQRUH WKHSDUWVRI5K SURGXFLQJ WKH UHVXOW(KEXW H[SODLQVKRZWKH\ZRUN([DFWO\KDOIRIWKH6RFFXUUHQFHVLVGXHWRWKHVXEUHODWLRQVKLSVRIWDLOV5W DQGWKHRWKHUKDOILVDFWLYDWHGE\WKHFRPSRQHQWVRIKHDGV5K7KHH[SOLFDWRU\DQGSUHGLFWLYHYDOXHVRISUREDELOLW\DSSHDUDEVROXWHO\UHOHYDQW5HPDUN 'HILQLWLRQIRUFHVXVWRSURYHLWVSK\VLFDOPHDQLQJVLQFHLWLVVXJJHVWHGE\H[SHULHQFH ,Q RUGHU WR VLPSOLI\ WKH GLVFXVVLRQ OHW WKH XQFHUWDLQ HYHQW LQFOXGH HLWKHU WKHUHODWLRQVKLS5L RU1275L DWOHYHOQOHYHO 6OHYHO (5OHYHOQ (L127(L 5L1275LOHYHO  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7KHSUREDELOLW\35LH[SUHVVHVWKHUXQVRI5L E\GHILQLWLRQWKXVWKHRFFXUUHQFHV JV5LLQWKHVDPSOHV LVWKHH[SHULPHQWDOPHDVXUHPHQWFRUUHVSRQGLQJWR35L$VPXFKDV5L FRQQHFWVVRPXFKLVJV5L 9LFHYHUVDDVOLWWOH5L UXQVVRVPDOOLVJV5L$VWKHDEVROXWHIUHTXHQF\ JV5LH[FHHGVWKHUDQJH>@ZHVHOHFWWKHUHODWLYHIUHTXHQF\ )V5LZKLFKYHULILHV
d )V5L d  7KHUHODWLYHIUHTXHQF\PXVWFRLQFLGHZLWKWKHSUREDELOLW\FDOFXODWHGWKHRUHWLFDOO\LQVWHDGWKHQXPHULFDOYDOXHRI)V5LLVQRWLGHQWLFDOWR35L:K\",VWKHUHSHUKDSVDV\VWHPDWLFHUURULQWKHH[SHULPHQWRULVWKHWKHRU\ZURQJ"7KHUHODWLRQVKLS5L DWOHYHOQ ZRUNVE\PHDQVRILWVVXEUHODWLRQVKLSVDWOHYHOQ KRZHYHUWKHVHRFFXUUDQGRPO\DQGDILQLWHQXPEHURI WHVWVGRHVQRWDOORZ WKH VXEUHODWLRQVKLSVRI5L WRPDLQWDLQWKHLUG\QDPLFDOFRQWULEXWLRQWR5L 6\PPHWULFDOO\WKHVXEUHODWLRQVKLSVRI1275L DUHQRWSURSRUWLRQDOWR31275L(YHU\ILQLWHVDPSOHRIWHVWVXQEDODQFHVERWK5L DQG1275L7KHRFFXUUHQFHVRIRQHJURXSDUHORZHUWRZKDWWKH\RXJKWWREHDQGWKHRFFXUUHQFHVRIWKHRWKHUDUHJUHDWHU 7KH UHODWLYH IUHTXHQFLHV DSSHDU LQ IDYRU RI RQH JURXS DQG LQ GHWULPHQW RI WKH RWKHU)V5LDQG)V1275L DUHQHFHVVDULO\XQUHOLDEOHDQGGLVDJUHH35LDQG31275LZKLFKZHFDOFXODWH:HFRQFOXGHWKHFRUUHFWWULDORISUREDELOLW\PXVWEHH[WHQGHGRYHUWKHXQLYHUVHZKHUHWKHVXEUHODWLRQVKLSVRI5L DQGRI1275L GRQRWXQGHUJROLPLWDWLRQV7KHLGHDOH[SHULPHQWDWLRQ
RI 35LZKLFK H[FOXGHV DQ\ GHIRUPLQJ LQIOXHQFH DQG SURYLGHV WKH ULJKW)V5L UHTXLUHV WKHQXPEHU*V RIWHVWVEHLQILQLWH
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,QWKLVVLWXDWLRQWKHWKHRUHWLFDODQGWKHH[SHULPHQWDOPHDVXUHPHQWRI5L FRLQFLGH_)V5L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5L_  7KLVLGHDOH[SHULPHQWLVLPSRVVLEOHWRFRQGXFWDQGVRZHJRDVIDUDVLVSRVVLEOH:HGHILQHWKLVDSSUR[LPDWLRQXVLQJWKHOLPLW
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:HPDNHWKHOLPLWH[SOLFLWDQGZHFODLPWKDWJLYHQDKLJKQXPEHU1WKHUHLVDYDOXH*V
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,QSUDFWLFHLIZHFDUU\RXWWKHWHVWVD³VXIILFLHQWO\KLJK´QXPEHURIWLPHVWKHQWKHGLIIHUHQFHEHWZHHQ WKH IUHTXHQF\DQG WKHSUREDELOLW\ZLOOEH OHVV WR WKH³VPDOO´QXPEHU*V 7KH OLPLWHQVXUHVDVILQHDUHVXOWDVZHZDQWDQGWKLV LVHQRXJKIRUFRUUHFWQHVVRI WKHPHWKRG(TXDWLRQ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